ABSTRACT
I. Introduction
The past three decades have witnessed continued economic and social decline in the urban neigbborhoods in which many poor and minority children are concentrated (Jargowsky 1997) . Given the conjectures of economists and sociologists concerning the adverse effects on children's attainments of growing up in low quality family, neighborhood and school environments, this trend is of concern, and has stimulated substantial social science research on the relationship of neighborhood characteristics to children's outcomes. In this paper, we review recent results on "neighborhood effects" and assess the robustness of these findings.
The issue of neighborhood effects has a long research history among both sociologists and developmental psychologists. Although sociologists emphasize the potential impact of role models and peer effects on children's behavior and outcomes, scholars concerned with the process of child development rest their analyses on ecological models that view individual attainments as the product of the interaction of personal traits and a variety of "ecosystems"-family, relatives, peers, community, schools, and the welfare/criminal justice systems.' Interest in this issue among economists is relatively recent. In this literature, the attainments or choices of youths are viewed as the outcome of a production process in which both parental choices (or family circumstances) and neighborhood and social circumstances influence youth outcomes.
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Estimates of neighborhood effects vary widely among the studies that seek to identify their existence and magnitude. The substantial variation in data and model specification among the prominent studies of children's attainments 3 raises the question of the robustness of estimates of the effects of neighborhood characteristics on children's outcomes. Here we ask if the disparity in estimates of neighborhood effects may reflect the differences among studies in the specification of family characteristics, and hence omitted variables bias? 4 Our study is distinguished by four characteristics. First, we report a systematic set of robustness results for three youth outcomes (high school graduation, the number of years of completed schooling, and teen nonmarital childbearing), and reveal quite different robustness patterns among them. Second, we use an extensive set of neighborhood variables to describe the characteristics of narrowly defined residential areas (primarily Census tracts containing about 4,000 individuals). Third, we measure these neighborhood characteristics over the entire school-age period for a large, na-]. See Sewell and Armer (1966) for one of the more prominent early efforts by sociologists to relate neighborhood socioeconomic status to children's outcomes, while controlling for a limited set of individual and family characteristics. Bronfenbrenner (1989) and Crockett and Crouter (1995) discuss the ecological model that has guided much of the research of developmental psychologists. 2. Wolfe (1994, 1995) discuss the implications of this framework for empirical estimation. In some formulations, youth choices are modeled as a response to incentives, with family and neighborhood environment having both direct effects on outcomes, and indirect effects through their influence on incentives. See Haveman, Wolfe, and Wilson (1997) . 3. Haveman and Wolfe (1995) review and critique these studies. 4. Other studies have recognized this potential problem, noting that "omitting or mismeasuring .. .family characteristics [may] tend to inflate neighborhoods' estimated effects on children" (Jencks and Mayer 1990) , and providing some evidence on this problem (Brooks-Gunn et al. 1993; Plotnick and Hoffman 1999). tionally representative set of children. Finally, we specify a number of models that vary in the extent to which family characteristics are introduced as statistical controls, thereby revealing the robustness of estimates of neighborhood effects to researcher choice or data constraints in this dimension.
In Section II, we describe the primary, recent research studies that measure the relationship of neighborhood characteristics to selected children's outcomes; each seeks to control for a variety of individual and family attributes and choices. Section III describes the data on which our robustness analysis rests, and indicates the research strategy that we pursue. In effect, we identify a set of neighborhood characteristics that we measure during the childhood years (ages 6-15) for about 2,600 children, each of whom is observed over a period of at least 21 years. Then, we measure the relationship of these neighborhood variables to the three outcomes at issue, moving from basic models containing no individual and family characteristic variables to models containing a very extensive set of individual and family statistical controls. Section IV summarizes the findings from a series of robustness tests of the estimated effects of neighborhood characteristics on children's outcomes over alternative sets of these statistical controls. The final section concludes.
II. Research on the Effect of Neighborhood
Characteristics on Children's Outcomes: A Review
A. Neighborhood Effects: Theoretical Links
Much of the recent interest in the potential influence of neighborhoods on children's attainments stems from the writings of William Julius Wilson in the 1980s (for example, Wilson 1987 ). Wilson suggests a process by which neighbors' status, choices, or values can lead to a concentration of positive and adverse attributes in particular neighborhoods, which attributes affect the aspirations, attitudes, and motivations of those who grow up in these areas, and hence their attainments and success. Following Wilson's lead, social science researchers have offered several speculations as to how neighborhood and environmental factors might influence children's outcomes.
5
In the view of some observers, children or youths are influenced by the behavior and status of those with whom they socialize, affiliate, or accept as role models. Hence, the behavior and values of children's friends, neighbors, and acquaintances alter their perceptions, influence their behavior, and structure their norms, in much the same way as do the behavior and values of their own parents. A variant of this perspective suggests that the quality of the educational, medical care, and law enforcement institutions in a community-social capital-influences children's outcomes, even if neighbors' behavior and values do not.' In short, a "good" neighbor-5. The varying hypotheses regarding the effects of neighborhoods and peers on attainment are explored in more detail by Jencks and Mayer (1990) . See also Brooks-Gunn, Duncan, and Aber (1997) . 6. The concept of "social capital" and its effects on individual behavior and outcomes was first discussed by James Coleman (1988) . A critical view of the extensive research and writing that has followed this early contribution is Durlauf (1999). hood environment-like a prosperous, supportive and nurturing family-confers benefits on the children that grow up in it. This view is described by various writers as conforming to sociological theories related to either "contagion" or "collective socialization," or economists' models regarding the effects of "economic deprivation" or family investments in children (Haveman and Wolfe 1994) .
An alternative view is that growing up in a good neighborhood may have an adverse effect on a child, especially if the child is from a poor or minority family. In this view, poor children raised in more affluent neighborhoods may view themselves as being in competition with those in their neighborhood. An example of this phenomenon is the potential discouragement felt by a poor or minority child attending an affluent school that is academically demanding, or populated by whites, and the adverse effects of this on school performance or retention. Hostility or disengagement may follow from a child's perception that he or she will ultimately lose in the resulting zero-sum competition that divides a fixed stock of community resources among a set of competitors. Such theories are known as "competition" or "relative deprivation" theories.
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B. Neighborhood Effects: Empirical Estimates
These conjectures regarding the potentially powerful effect of neighborhood characteristics on children's attainments have stimulated several empirical studies. Two of the earliest studies grew out of the concern during the 1960s with the effects of racial segregation in American public schools on children's attainments. The Coleman Report (Coleman et al. 1966 ) focused on the unequal academic attainments of white and black children, and found that the socioeconomic composition of the student body of the schools attended had significant effects on verbal test scores, controlling for student background and attitudes, and school and teacher characteristics.
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Another early study focused directly on the effect of neighborhood context, as proxied by the prevalence of male white collar employment, and concluded that neighborhood status had a small but statistically significant effect on children's outcomes, after controlling for gender, parental socioeconomic status, and intelligence, with substantial effects for women from high economic status families (Sewell and Armer 1966) .
In Table 1 , we summarize 17 studies of neighborhood effects undertaken by economists and sociologists since 1980. The data used in the studies range from very large census-based samples to longitudinal data from the Panel Study of Income Dynamics (PSID) and the National Longitudinal Surveys (NLS) to detailed community-specific surveys. Numerous econometric models are specified, especially standard least squares regressions and alternative nonlinear models (for example, probit, 7. See Cutler and Glaeser (1997) . 8. These findings were supported in other research on the effects on student achievement of school and teacher characteristics and the socioeconomic status of the student body (See Wilson 1969; Summers and Wolfe 1977) . These early studies are discussed and critiqued in Jencks and Mayer (1990) . There were significant differences among the studies in the extensiveness of the family background characteristics used as control variables and the extensiveness of the neighborhood indicators employed. logit), with a scattering of sibling fixed effects estimates; most are reduced form estimates. Several outcomes are studied, including high school completion, years of schooling, teenage fertility and childbearing, welfare receipt, and earnings.
The neighborhood variables differ widely across these studies, and include economic conditions (for example, average family income, occupational composition), educational attainment, racial characteristics, prevalence of poverty, or especially low (and high) incomes, and demographic composition (for example, prevalence of female headed families, welfare receipt). There is also substantial variation in the extent to which family characteristics or circumstances are introduced as control variables in the estimation of neighborhood effects. Race, parental education, family economic status (for example, income, income-to-needs, welfare receipt), composition (for example, one versus two parents), and size (for example, number of siblings) are included in some form in nearly all of the studies. In addition, a wide range of other family variables are included in one or more of the studies, including residential mobility, religion, employer, region (or urban/rural), employment, health/disability, and expectations.
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The estimated effects of neighborhood and peer characteristics on children's outcomes are not consistent among these studies. In several studies, neighborhood characteristics appear to be important determinants of outcomes: however, statistically insignificant relationships are also plentiful. Overall, positive neighborhood characteristics (in particular, the presence of affluent families) are positively associated with youth attainments, while a number of adverse neighborhood and peer characteristics are negatively related to success. The conclusions reached by the authors vary as widely as the estimates, from a "rather circumscribed role" for neighborhood variables to "substantial" effects.
Two effects appear rather consistently. First, the most consistent relationships appear when neighborhood characteristics and outcomes are linked (for example, schooling attainments in the neighborhood and the schooling attainment of the child). Second, a series of studies (co)authored by Greg Duncan find that the presence of "affluent [and high occupational status] . . . families are key dimensions of neighborhood economic and social structure most likely to affect . . . [outcomes] . . . over and above family resources" (Brooks-Gunn, Duncan, Klebanov, and Sealand 1993) .
The variation in results is troubling, however, and raises questions regarding the robustness of the estimated effect of neighborhood factors in the face of this extensive disparity in statistical controls for family characteristics. If the measures of neighborhood characteristics used in these models are either incomplete or endogenous to family characteristics, estimates of the effects of neighborhood conditions on children's outcomes could be subject to omitted variable or selection biases. If neighborhood characteristics are related to family circumstances that themselves influence children's attainments, the results will underestimate the true impacts of neighborhood factors. Further, if unmeasured family characteristics affect both the choice of neighborhood and children's outcomes, the resulting selection process 9. The number of family control variables ranges from 4 to nearly 20 over the studies included in Table  1 ; several employ more than 10 family-specific controls. . .X E n4 )2 .
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m ,n ,,_ f could lead to either over-or underestimates of the effect of neighborhood characteristics.'°T he "reflection problem" referred to by Manski (1993) is one example of the difficulty in statistically identifying neighborhood effects. The issue here is the ability of the researcher to infer whether the average behavior of a group (as reflected in a neighborhood variable) affects the behavior of individuals in that group when only the distribution of behaviors in the population is observed. He distinguishes three aspects of the "reflection problem" that make estimation of neighborhood or interaction effects difficult-contextual, endogenous, and correlated effects"-and examines the identification issues associated with each. Manski concludes that the presence of endogenous social effects makes inference of the impact of such neighborhood effects difficult, if not impossible. Gramlich (1993) similarly suggests that neighborhood characteristics may be proxies for unmeasured parental characteristics tied to the choice of neighborhood. However, Brock and Durlauf (forthcoming) demonstrate that social effects can be identified in binary choice models using neighborhood characteristics as regressors. Identification will hold so long as the variance-covariance matrix of the regressors is nonsingular (p. 36), and the underlying estimation model is compatible with this condition. Except for hairline cases, nonlinearity assists in identifying the model, and allows both endogenous and contextual effects to be identified.
These impediments to reliably identifying potentially endogenous neighborhood effects have not deterred researchers from interpreting estimated coefficients in reduced form models as implying causal relationships. In our approach we control for family and ihdividual characteristics, assuming that neighborhood selection is a function of these observables. Second, in using linear regression, we investigate the statistical correlation of neighborhood characteristics and children's outcomes; but we do not impose any causal interpretation on these estimated coefficients. Third, we estimate two binary choice models where endogenous and contextual effects are potentially identified by the functional form. Our goal is to test the robustness of neighborhood variables to the inclusion of various sets of family characteristics. We produce evidence that many of the statistical correlations between neighborhood 10. With the exception of Evans, Oates, and Schwab (1992) , Hill and O'Neill (1993) , and Gramlich (1993) , the empirical literature on social interaction, peer group, and neighborhood effects neglects these potential problems. Of the studies in Table 1 , only Evans, Oates, and Schwab model the potential endogeneity of neighborhood choice by parents in an attempt to determine if estimates of the effects of neighborhood or peer factors reflect unobserved family factors. Neighborhood influence is measured by one variable, the proportion of students in the child's school that are disadvantaged, and the family background variables included are limited. When the peer group (neighborhood) variable is treated as an endogenous variable in a system of simultaneous equations, the effect of neighborhood becomes insignificant and of the "wrong sign." Hill and O'Neill also explore the question of the endogeneity of neighborhood characteristics on attainments of children using an instrumental variable approach. The similarity of the simultaneous equation results and single equation estimates led the authors to conclude that single equation estimates of neighborhood effects "are not likely to be overestimates" (p. 90). 11. Endogenous effects exist when an individual's behavior varies with the manifestation of that behavior in a group; that is, when individual behavior is induced by the behavior of the group. Contextual or exogenous effects exist when an individual's behavior varies with the distribution of background characteristics in the reference group. Correlated effects occur when members of the same group face similar environments and/or share the same characteristics. characteristics and youth outcomes reported in the literature may result from the omission of relevant family background characteristics.
III. Our Data and Research Strategy
Our basic data set consists of 21 years of information on 2,609 children from the Michigan Panel Survey of Income Dynamics (PSID). We selected children who were born from 1962 to 1972, and follow them from 1968, the first year of the PSID (or their year of birth, if later), until 1992. For the cohort born in 1962, therefore, we have annual information on these individuals from age 6 to age 31 years, a period of 25 years; for the 1972 cohort, we have annual information from age 0 to age 21 years.
12 Only those individuals who remained in the survey until they reached age 21 are included.' 3 We have extensive longitudinal information on the status, characteristics, and choices of family members, family income (by source), living arrangements, neighborhood characteristics, and background characteristics such as race, religion, and location for each individual. In order to make comparisons of individuals with different birth years, we index the time-varying data elements in each data set by age: that is, rather than have the information defined by the year of its occurrence (say, 1968 or 1974) , we convert the data so that this time-varying information is assigned to the child by the child's age. Hence, we are able to compare the process of attainment across individuals with different birth years. All monetary values are expressed in 1976 dollars using the Consumer Price Index for all items.
We merged Census tract (neighborhood) information from the 1970 and 1980 Censuses onto our PSID data. The Census data are matched to the specific location of the children in our sample for each year over the years 1968-85.'4 Based on this 12. The latest final release data from the PSID that were available when we conducted this analysis included information only through 1992. While early release information through 1995 could have been included, use of this uncorrected data introduces the potential of noisy and biased estimates. As a result, our analysis of the years of completed schooling outcome excludes information on years of schooling accumulated beyond age 21. 13. Some observations did not respond in an intervening year but reentered the sample the following year. Such persons are included in our analysis, and the missing information was filled in by averaging the data for the two years contiguous to the year of missing data. For the first and last years of the sample, this averaging of the contiguous years is not possible. In this case, the contiguous year's value is assigned, adjusted if appropriate using other information that is reported. Studies of attrition in the PSID find little reason for concern that attrition has reduced the representativeness of the sample. See Becketti et al. (1988) , Lillard and Panis (1994) , and Haveman and Wolfe (1994) . A more recent study by Fitzgerald, Gottschalk. and Moffitt (1998) finds that, while "dropouts" from the PSID panel do differ systematically from those observations retained, estimates of the determinants of choices such as schooling and teen nonmarital childbearing estimated from the data do not appear to be significantly affected. 14. The links between the neighborhood in which each family in the PSID lives and small-area link, we are able to include in our data information describing a variety of social and economic characteristics of rather narrowly defined areas for each family in our sample, based on their residence in each of the years from 1968 to 1985. These characteristics include racial composition, measures of family income and its distribution (including the proportion of families with incomes below $10,000 and those above $15,000), the proportion of persons living in poverty, the proportion of young adults who are high school dropouts, the adult and male unemployment rates, the proportion of families that are female headed, the proportion of those in the labor force in managerial (professional) occupations, and an underclass count (see Rickets and Sawhill 1988) .
From these data we can also observe a number of measures of "attainment when a young adult" for each of the children in our sample. We concentrate on three such outcomes: We have selected six variables to describe the neighborhood conditions and influences that existed during the childhood of these youths that could affect the choices they make, and hence their attainments. These neighborhood variables, in each case measured as an average over the child's ages 6-15, are: In an extended set of neighborhood variables we also include the ratio of the income of the child's family to the median income of the neighborhood in which the family lives, again averaged over the child's ages 6-15. Appendix Table Al provides descriptive statistics on all of the variables included in our models.
Our selection of neighborhood variables was based on several considerations. The two income-based measures describe different attributes of the income distribution in the neighborhood in which the children grew up. These neighborhood economic variables have been found to be significant determinants of children's outcomes in a number of the studies described in Table I (for example, Brooks-Gunn et al. 1993; Duncan 1994; Duncan, Brooks-Gunn, and Klebanov 1994) . The prevalence of white families describes the extent of racial diversity in the neighborhood, and serves as a proxy for the racial composition of neighborhood schools. Both the percent of young adults who are high school dropouts and the percent of families that are headed by a female represent characteristics of persons older than those being studied, but who are living in the same neighborhoods. They are related to the schooling and the childbearing outcomes, respectively. Choosing social context variables that are related to the outcomes is recommended by Manski (1993) when the reflection problem may create potential biases. In addition, we selected a measure of local labor market opportunities, the average neighborhood adult unemployment rate.
The correlations among these neighborhood variables are presented in Appendix  Table A2 . Four of the 21 correlation coefficients among the included variables exceed .7.15 Simple probit/OLS estimates of each of the dependent variables on the six neighborhood variables studied are shown in Appendix Table A3 . In each case, the estimated relationship is statistically significant in the expected direction; no t-statistic is less than 5.
IV. The Robustness of Neighborhood Effects: Empirical Results
In assessing the robustness of the effects of neighborhood characteristics on children's outcomes to alternative specifications of family characteristics, we statistically relate the characteristics of the neighborhoods in which the children have grown up to the three outcome variables. We move from sparse probit/OLS regressions that control for either none or a very limited number of family background variables, to regressions that control for increasingly comprehensive descriptions of the characteristics of the families in which the children lived during their ages 6-15. The specification of these models is described in Table 2. In Tables 3-6 , we present four sets of neighborhood variable robustness tests based on the statistical significance of neighborhood variables moving from the sparse specification of family variables to more comprehensive specifications. Tables 7-9 present analogous robustness tests based on simulated quantitative effects of neighborhood variables. 15. We also explored correlations with additional neighborhood variables that are available in our data set, such as male unemployment rate, a variety of measures related to the proportion below the poverty line, underclass indices, other racial composition variables and occupational status. The correlation between each of these variables and one of the included variables exceeds .84, suggesting the need to constrain the number of neighborhood measures included in the analysis. 16. A potential concern is the endogeneity that would result if individuals in our sample are included in a small neighborhood group used to calculate the values of our neighborhood variables. This is not likely to be a problem in our estimates. All of the observations are too young to be included in the 1970 Census data from which the neighborhood variables are constructed; most are also too young to be included in the 1980 data. Moreover, the number of relevant observations in a Census tract-about 4,000-is sufficiently large as to be unaffected by the inclusion of even a few of our sample observations. [See Solon, Page, and Duncan (1996) who use the cluster nature of the initial sample to test for correlations between neighborhood children. Attempting to identify neighbors, they find an average of 2.6 families per neighborhood (Census tract) as of 1968-69. Given geographical mobility, the number per neighborhood is likely to have decreased over time.] Table 2 Structure of Four Models Estimated
Model I Model 2 Model 3 Model 4
Neighborhood variables X X X X Race (African-American = 1) X X X Gender (female = I) X X X Average number of siblings X X Grandparents poor = I X X Firstborn = I X X Mom is a high school graduate I X X Mom is more than a high school graduate I X X Dad is a high school graduate = I X X Dad is more than a high school graduate = I X X Average ratio of income to needs, ages 6-15 X X Years lived with a disabled parent, ages 6-15 X X Practices religion = I X Years lived with one parent, ages 6-15 X Years mother worked, ages 6-15 X Years lived in SMSA, ages 6-15 X Number of parental separations, ages 6-15 X Number of parental remarriages, ages 6-15 X Number of household moves, ages 6-15 X Number of years on AFDC, ages 6-15 X Father foreign born = I X Note: Variables measured over ages 6-15. In the high school graduation probits, the only neighborhood variables that are statistically significant at a five percent level across all of the specifications are the prevalence of youths in the neighborhood who are dropouts and the prevalence of white persons (taken as a proxy for racial diversity in the schools of the neighborhood). The t-statistic for the neighborhood high school dropout characteristic ranges from -2.7 to -4.6 across the models; that for the prevalence of whites from 2.1 to 2.4. The other neighborhood variables with statistical significance in some of the specifications are the average adult unemployment rate (where the t-statistic exceeds -2.0 in the first three models) and the prevalence of high income households (where the t-statistic is -2.8 or more in Models 3 and 4, consistent with "competition" hypothesis (Cutler and Glaeser 1997) . The likelihood ratio value, indicating the joint significance of the set of neighborhood variables, falls monotonically in moving from 17. Detailed estimation results are available from the authors. the sparse to the more comprehensive models, but is statistically significant at the .01 level in all of the specifications.
A. Statistical Significance Robustness Tests 1. Models Including Six Neighborhood Variables: Entire Sample
The pattern of neighborhood effects in the regression estimates for years of schooling also indicates that the prevalence of youths who are dropouts and the prevalence of whites in the neighborhood are statistically significant in all of the models. The pattern of results for the two income distributional variables are unexpected. In Models 3 and 4 the percent of households with low income is positively and significantly related to the years of schooling outcome, and the prevalence of high income households is negatively and significantly related to the extent of education though at a lower level of statistical significance. Apparently, the effect of these variables on this outcome is unexpectedly altered when additional family characteristics, some of which are correlated with these neighborhood income distributional variables, are added to the models. 18 The test statistic for joint significance of the neighborhood variables again falls monotonically from Model I through Model 4, but is statistically significant in all of the models.
The pattern of neighborhood effects in the teen nonmarital birth models differs from the education results. Of the 24 neighborhood variable coefficients estimated in the four models that include all of the neighborhood variables, only three coefficients-the prevalence of white and of high income households in Model 1, and the prevalence of low income households in Model 3-are statistically significant at traditional levels. The coefficients on two of these neighborhood variables (prevalence of high school dropouts and white families) change sign across the various specifications. As in the years of schooling estimates, the sign on the low income prevalence variable is unexpectedly negative. As the number of family characteristics included in the specification increases, the likelihood ratio test statistic for the joint significance of all of the neighborhood variables again falls monotonically, and is significant at the .01 level only in the Model 1 specification.
Models Including Six Neighborhood Variables: Black Sample
We estimated these same models over the subset of black observations in our sample; the results are shown in Table 4 .'9 Few neighborhood variables are statistically significant. In the high school graduation estimates, only the prevalence of high income households is statistically significant in any of the models; it is negatively related to this outcome in all of the models consistent with the "competition" models of children's attainments discussed above. Unlike the full sample estimates in Table  3 , none of the prevalence of high school dropouts, the prevalence of whites, or the adult unemployment rate are significantly related to the probability of high school graduation for black youths. The same pattern of generally insignificant results is present in the years of schooling regressions, although the proportion of white persons living in the neighborhood is statistically significantly related to the years of completed schooling; the negative sign on the proportion of neighborhood families with high incomes is insignificant. In the nonmarital childbearing estimates none of the neighborhood variables are significant in any of the models. The test statistics for joint significance fail to exceed the critical value in all of the Model 4 estimates; 18. The -0.773 correlation between these income distributional variables is itself high. In additional estimations we found that the inclusion of family income tended to change the sign and/or significance of the neighborhood variables: when family income is not included these neighborhood variables had the expected sign but when this family resource value is included the neighborhood income distributional variables tended to have the unexpected sign. These estimated results are available from the authors. In general, it should be noted that if family residential (and other) choices are a product of neighborhood characteristics, the possibility of diluting the measured effects of neighborhood variables increases as additional family characteristics are added to the models. If the additional family characteristics are not fully endogenous, neighborhood effects could have an effect through these characteristics in ways that we are unable to uncover with our data. We thank an anonymous reviewer for this insight. 19. Detailed estimation results are available from the authors. for the teen nonmarital birth outcome, the test statistic is insignificant in all of the models. leads us to prefer this test to the previous estimates including six neighborhood variables.
Models Including Proximate Neighborhood Variables: Entire Sample
The two sets of schooling regressions include two schooling-related neighborhood variables-the prevalence of high school dropouts in the neighborhood, and the prevalence of white families (which serves as proxy for racial diversity in the neighborhood schools). For both the high school graduation and years of schooling outcomes, both neighborhood variables are statistically significant in Models 1-3. However, as the set of family variables is expanded in moving to Model 4, the neighborhood variables retain their expected signs, but the proportion of dropouts variable becomes statistically insignificant. Both the t-statistics and the coefficient values fall in moving from the sparse Model 2-which contains only race and gender in addition to the neighborhood variables-to Models 3 and 4. which contain an extensive set of family characteristics.
In the teen nonmarital childbearing models, the prevalence of female headed households (a proxy for the stigma of giving birth out of wedlock) and high income households (a proxy for the presence of models of economic success in the neighborhood as well as proxy for the perceived economic opportunity cost of giving birth) are selected as the two proximate neighborhood variables. In the sparse Model 1, both of the coefficients on the neighborhood variables are statistically significant at the .01 level. However, the coefficients on the neighborhood variables fall to insignificance as the family-based information included in the estimation becomes more extensive. As Appendix Table A4 indicates, the value of the estimated coefficients on the neighborhood variables falls dramatically with the addition of the variables describing family characteristics and circumstances. 
Models Including Proximate Neighborhood plus Relative Family Income:
Entire Sample Table 6 presents a final set of estimates of the effect of neighborhood variables on these schooling and nonmarital childbearing outcomes. In this case, a hybrid variable that contains elements of both family and neighborhood characteristics-the income of the child's family relative to that of its neighbors-is added to each of the specifications described in Table 2 . Inclusion of this variable provides insight regarding the claim that neighborhood income distributional variables (prevalence of high and low income families in the neighborhood) are the most important and robust of the neighborhood characteristics. (See Brooks-Gunn et al. 1993; Duncan 1994; Duncan, Brooks-Gunn, and Klebanov 1994 in Table 1 .) For both of the schooling outcomes, the coefficient on this variable is positive and significant in all of the models, suggesting that growing up in a family with income that is high relative to its neighbors' has a positive effect on schooling attainment. When this relative income variable is included in the specification, the two proximate neighborhood variables retain statistical significance, even in the Model 4 specification that includes the most extensive set of family variables.
This pattern is not present for the teen nonmarital birth outcome. The relative income variable has the expected sign and is statistically significant in Models I and 2. However, when detailed family characteristic variables are added to the specification in Models 3 and 4, both this variable and the two proximate neighborhood variables become statistically insignificant.
2 " This pattern of effects adds to our critique of the view that neighborhood income distribution is the most persistent and important of the several potential neighborhood variables. When taken in conjunction with the unexpected signs and lack of statistical 20. Model 4 of the high school graduation outcome passes the test for joint statistical significance of the neighborhood variables at the .01 level but it does not in the Model 4 years of schooling estimates. The likelihood ratio tests for the teen nonmarital childbearing models indicate that only in Models I and 2 are these proximate neighborhood variables jointly significant. 21. The set of neighborhood variables (including the relative income variable) is jointly significant in all of the models for both of the schooling outcomes. In neither Model 3 nor 4 of the teen nonmarital birth outcome estimates is the set of neighborhood variables jointly statistically significant. In additional estimates (available from the authors), we introduced average total family income and neighborhood median income separately into the models. The family variable has the strongest effect and remains statistically significant in all of the models. (Note that the family income-to-needs ratio is also included in the estimation.) The neighborhood income variable has a smaller quantitative effect, and becomes statistically insignificant in the models with more extensive family characteristics. significance of the income distributional variables shown in Table 3 ,22 these results suggest that the income of the family relative to that of its neighbors-rather than the extent to which the neighborhood is populated by high (low) income familiesmay be the more relevant consideration.
B. Simulated Quantitative Effects Tests of Robustness
In order to measure the robustness of the quantitative effect of the neighborhood variables on children's outcomes over varying specifications of family background 22. As we noted above, the coefficient, sign and significance of these neighborhood income distribution variables are very sensitive to the inclusion of family income in the model.
characteristics, we present a series of simulations. Estimates that include the full set of neighborhood variables, only the proximate neighborhood variables, and the proximate variables plus the relative income variables are used in the simulations. For each of our four models, for each of the three outcomes, we increase each neighborhood characteristic by one standard deviation, and record the aggregate percentage response in the dependent variable. The results are reported in Tables 7-9 , which are analogous to the robustness tests of statistical significance in Tables 4-6.23  Table 7 presents results when the six neighborhood variables are included in the estimation; the pattem is complex. Consider, first, the schooling outcomes. For both the high school graduation and years of completed schooling outcomes, both of the proximate variables (prevalence of youth dropouts and white families) are statistically significant in all four models. For both outcomes, the quantitative effect of the youth dropout variables decreases substantially as family and background characteristics are added in moving from Model I to Model 4; the quantitative effect of the prevalence of white families variables remains virtually constant over the models. For the remaining eight neighborhood variables in the education outcome estimates, four are virtually constant, one decreases substantially, two change sign, and one increases substantially. 25 For the six neighborhood variables in the teen nonmarital birth outcome (none of which are statistically significant in Model 4), three decrease substantially, two increase substantially, and one variable changes sign in moving from the sparse Model 1 to the comprehensive Model 4. Table 8 presents simulation results for estimates in which only the two proximate neighborhood variables are included. For both proximate neighborhood variables, the effect decreases substantially as the extensiveness of family and individual characteristic variables is increased in moving from Model 1 to Model 4. The largest changes in moving to more extensive specifications of individual and family characteristics are recorded for the teen birth outcome. For example, the effect of the prevalence of female headed families variable decreases from a 46 percent response to a one standard deviation change in Model 1 to an effect of less than one percent in Model 4. Table 9 presents similar simulation results to those in Table 8 , but includes the relative family income variable along with the two proximate neighborhood variables. As in Table 8 , the effects of both the neighborhood variables and the hybrid relative income variable decrease substantially in moving from the sparse specification in Model I to the extensive Model 4 specification.
23. Similar simulation estimates based on relationships estimated for the black population only are available from the authors. 24. We consider the effect of a variable to have "decreased substantially" if the percentage change indicator moves toward zero from Model I to Model 4, and the difference in the indicator between these models is greater than .5. For example, the percentage change indicator for the dropout prevalence variable in the high school graduation models changes from -5.438 in Model I to -2.844 in Model 4, a change of 2.594 percentage points toward zero. Any measured change less than .5 percentage points in moving from Model I to Model 4 is considered to be no substantial change, and the effect is described as being "virtually constant." A third category reflects a "substantial change with a switch in sign," and a fourth category indicates that the effects of a variable has "increased substantially" in moving from Model I to Model 4. 25. Recall that the income distributional variables have unexpected, or difficult to interpret, signs. 
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The tests of robustness that we have presented convey a mixed message. The coefficients on the neighborhood variables tend to fall in value and lose statistical significance as the specification of family variables becomes more complete in moving from Model I to Model 4. Although the simulated impacts of the change in the neighborhood variables are often reduced as the set of family control variables is expanded, a number of other changed effect patterns are also observed. The test statistic for the tests of joint significance of the neighborhood variables decreases monotonically as model specification is expanded, and often indicates statistical insignificance in the Model 4 specification. This general description holds for all three of the outcome variables, and for specifications including all six of the neighborhood variables, the two most proximate of the neighborhood variables, and the two most proximate neighborhood variables plus the relative income variable.
The lesson is clear: although neighborhood characteristics may affect children's outcomes, the reliability of estimates of these impacts may be an artifact of the degree to which family background is characterized in model specification. Some of the estimated neighborhood effects appear to be a result of biased coefficients due to omitted variables, but in other cases neighborhood effects appear to be robust irrespective of the richness in the characterization of family characteristics. It appears that the more closely the neighborhood factor is tied to the outcome under studyas is the case for the proximate neighborhood high school dropout and racial diversity variables in the schooling models-the more likely the neighborhood variable is to be significant, and to remain significant as the domain of unobserved family background variables is reduced. At a minimum, confidence that a reported significant neighborhood effect reveals a true relationship requires a model specification that is comprehensive in describing the full range of family and individual background that may also influence children's attainments. Caution is required in interpreting the coefficients on neighborhood variables in models of children's attainments such as those described in Table 1 ; not all variables with coefficients showing asterisks have significant effects. 
